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(54) SEPARATION TYPE GRINDING SURFACE PLATE AND GRINDING APPARATUS USING SAME 

FIG. 1 


(57) A separation type grinding or polishing (herein- 
after "grinding") surface plate (11) comprises a surface 
plate body (12) connected to a drive of a grinding appa- 
ratus directly or through a water cooled jacket or the 
like, and a disk (13) for grinding which is adapted to 
rotate together with the surface plate body (12) and con- 
tact an article being ground directly or through an abra- 
sive cloth (14). The disk (13) for grinding is detachably 
held on the surface plate body (12) by vacuum suction 
or magnetic forces. Accordingly, it is possible to ensure 
an accuracy in a cleaning operation of a surface plate, a 
replacing operation of an abrasive cloth or the like as 
well as labor saving and to prevent lowering of a grind- 
ing accuracy due to thermal deformation. The grinding 
apparatus comprises the above separation type grind- 
ing surface plate (1 1), a vacuum system (20) or a mag- 
netic system for detachably holding the disk (13) for 
grinding on the surface plate body (12), a drive system 
(16) for driving and rotating the separation type grinding 
surface plate (11), and an abrasive liquid supplying 
means (24) for supplying an abrasive liquid to the disk 
(13) for grinding. 
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TECHNICAL FIELD 

s The present invention relates to a separation type grinding or polishing (hereinafter "grinding") surface plate and a 

grinding apparatus using the same which are used to accurately polish semiconductor wafers and laser and optical 
prisms 

BACKGROUND ART 

w 

Conventionally, as a method for accurately grinding semiconductor wafers, laser and optical prisms, various types 
of glass plates and metal plates, polishing by means of free abrasive grams has been applied. 

As a typical example of the grinding apparatus, single side polishing will be described. A grinding surface plate 
which has an abrasive cloth affixed to its surface is driven and rotated on a horizontal surface, and an article being 
is ground, which is connected to another flat plate to be driven and rotated, is slidably contacted to its surface. At the time 
of slidable contact, an abrasive liquid (a slurry of abrasive particles and a polishing solution) is supplied between the 
abrasive cloth and the article being ground to perform grinding. 

As shown in Fig. 7 and Fig. 8. a conventional grinding surface plate 1 is fixed with at least 50 bolts 5. as it is adopted 
not to be disassembled on a semipermanent basis, onto a water cooled jacket 4 which is fixed with bolts 3 to a drive 
20 shaft 2 connected to an unillustrated drive. After assembling as described above, the grinding surface plate 1 is finish 
worked to a required dimensional accuracy. The abrasive cloth is affixed to the surface of the above-described grinding 
surface plate 1. 

Meanwhile, in the case of polishing a semiconductor wafer for example, an accurate ground surface is formed by 
at lease either of the formation of a soft chemical product on the surface of the semiconductor wafer and the mechanical 

25 grinding with abrasive grains. Therefore, the surface of the grinding surface plate has its temperature increased to about 
25 to 50K. And, it is necessary to clean the remained abrasives from the surface of the abrasive cloth and to retain the 
abrasive cloth at appropriate hardness in order to achieve the uniform grinding of the semiconductor wafer surface. 
Accordingly, the abrasive cloth is frequently replaced as daily management. 

The above-described conventional grinding surface plate cannot be easily removed from the grinding apparatus, 

30 and if the grinding surface plate is removed from the grinding apparatus, it is then necessary to adjust a dimensional 
accuracy, so that the above-described abrasive cloth replacing operation is necessarily performed on the grinding 
apparatus placed in a clean room. Therefore, it is difficult to secure an affixing accuracy of the abrasive doth, and labor 
and time are highly required. In addition, the replacing operation in the cleaning room involves a disadvantage of 
degrading a clean level in the clean room. Particularly, the semiconductor wafer is becoming larger from year to year, 

35 being in a situation of entering an era of changing from 4 to 5-tnch wafers to 8-inch wafers. Therefore, the grinding sur- 
face plate necessarily tends to be made large, making it more difficult to replace the abrasive cloth. 

In view of above, as described in, for example, Japanese Patent Publication No. Hei 2-30827 and Japanese Patent 
Laid-open Publication No. Hei 4-206929, it is proposed to separably configure the grinding disk with the abrasive cloth 
affixed and the surface plate body which is connected to a drive, and the grinding disk is removed from the surface plate 

40 body in order to make the abrasive cloth replacing operation. The separation type grinding surface plate which is 
described in Japanese Patent Publication . No. Hei 2-30827 and Japanese Patent Laid-Open Publication No. Hei 4- 
206929 has pins fixed to the surface plate body inserted into holes formed on the circumference of the grinding disk to 
mechanically fix the circumference of the grinding disk, thereby attaching the grinding disk to the surface plate body. 
Therefore, when the grinding disk is thermally expanded due to heat generated at the grinding operation, there was a 

45 disadvantage that the center and its periphery of the grinding disk are deformed to bulge due to a temperature gradient 
between the grinding disk and the surface plate body, a differential thermal expansion between the grinding disk and 
the surface plate body, and the mechanical fixing of the circumference of the grinding disk. This deformation of the 
grinding disk naturally causes degradation of the grinding accuracy. 

As described above, the conventional separation type grinding surface plate can facilitate the cleaning and abrasive 

so cloth replacing operations, but has a disadvantage that the grinding accuracy is easily deteriorated due to the deforma- 
tion of the grinding disk caused by heat at the grinding operation. 

An object of the present invention is to provide a separation type grinding surface plate which has achieved to 
secure an accuracy and save labor in the surface plate cleaning operation and abrasive cloth replacing operation and 
prevented a grinding accuracy from being deteriorated by a thermal deformation, and to provide a grinding apparatus 

55 using the same. 

DISCLOSURE OF THE INVENTION 

A separation type grinding surface plate according to the present invention is characterized by comprising a surface 
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plate body which is connected to a drive for a grinding apparatus, and a disk for grinding which is rotatable together with 
the surlace plate body, detachably held on the surface plate body by vacuum suction or magnetic forces and contacted 
to an article being ground directly or through an abrasive cloth. More specifically, this separation type grinding surface 
plate is characterized in that the surface plate body is provided with suction ports for the vacuum suction of the disk for 

5 grinding or provided with a magnetic system such as electromagnets or permanent magnets in order to magnetically 
hold the disk for grinding on the surface plate body. 

A first grinding apparatus according to the present invention is characterized by comprising a separation type grind- 
ing surface plate which has a surface plate body with suction ports and a disk for grinding which is rotatable together 
with the surface plate body and detachably held on the surface plate body by vacuum suction, a vacuum system which 

*o holds the disk for grinding on the surface plate body by vacuum suction of the disk for grinding through the suction ports, 
a drive system which rotates and drives the separation type grinding surface plate via a drive shaft connected to the 
surface plate body, and an abrasive liquid supplying means which supplies an abrasive liquid onto the disk for grinding. 

A second grinding apparatus according to the present invention is characterized by comprising a separation type 
grinding surface plate which has a surface plate body, a disk for grinding which is rotatable together with the surface 

'S plate body and detachably held on the surface plate body, and a magnetic system which holds the disk for grinding on 
the surface plate body by magnetic forces; a drive system which rotates and drives the separation type grinding surface 
plate via a drive shaft connected to the surface plate body; and an abrasive liquid supplying means which supplies an 
abrasive liquid onto the disk for grinding. 

And. the first and second grinding apparatuses are characterized by having a gas supplying system which supplies 

20 a gas between the surface plate body and the disk for grinding to remove the disk for grinding from the surface plate 
body. 

The separation type grinding surface plate according to the present invention achieves the separation of the surface 
plate body and the disk for grinding by detachably attaching the disk for grinding to the surface plate body by the vac- 
uum suction or magnetic force. Thus, since the surface plate body and the disk for grinding can be separated, daily 

25 management operations for cleaning the surface plate and replacing the abrasive doth can be performed after remov- 
ing the disk for grinding which forms a ground surface subject to the management operations from the surface plate 
body. And. the disk for grinding can be made lightweight, so that transportation or the like can also be made easily. 
Accordingly, the above daily management operations can be made by an outside arrangement and. for example, the 
abrasive cloth replacing operation and the like can be mechanized. Thus, the abrasive cloth replacing operation or the 

3c like can.be made with accuracy secured and its labor can be saved, allowing to improve the grinding accuracy and the 
working rate of the grinding apparatus. 

And, in the separation type grinding surface plate according to the present invention, both the vacuum suction and 
magnetic forces which are applied as a method for mounting the disk for grinding on the surface plate body are low in 
fixing force in a horizontal direction, so that for example the disk for grinding can relatively freely expand in an expanding 

35 direction even when a difference in thermal expansion is caused between the surface plate body and the disk for grind-, 
ing. In other words, the disk for grinding can be held on the surface plate body by the vacuum suction force or magnetic 
force which is smaller than a stress that deformation of the disk for grinding in its thickness direction exceeds an allow- 
able range, or the disk for grinding can be held on the surface plate body by the vacuum suction force or magnetic force 
which allows the displacement in the face direction of the disk for grinding so that the deformation of the disk for grinding 

4 g in its thickness direction retains the allowable range. 

Thus, the disk for grinding can be prevented from being deformed thermally by enhancing the freedom of the disk 
for grinding to elongate in the expansion direction. On the other hand, in the case of the mechanical fixing with, for 
example, a pin, a cramp or the like, the elongation in the expansion direction is restrained, so that rt is highly possible 
that the disk for grinding is deformed. Besides, the vacuum suction can fix a ceramics material which was generally hard 

45 to fix with metal, and the disk for grinding can be made of a ceramics-based material. 

In the grinding apparatus according to the invention, since the above-described separation type grinding surface 
plate is used, it is possible to secure an accuracy and to save labor in the abrasive cloth replacing operation or the like, 
and to improve the operation rate of the apparatus. And, by additionally providing the gas supplying system allows to 
readily remove the disk for grinding from the surface plate body. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagrammatical view showing the structure of a grinding apparatus according to one embodiment of the 
present invention. Fig. 2 is a sectional view showing a separation type grinding surface plate in an expanded size for 
55 the grinding apparatus shown in Fig. 1, Fig. 3 is a plan view showing a modified example of mounting the separation 
type grinding surface plate for the grinding apparatus shown in Fig. 1. Fig. 4 is a sectional view of the separation type 
grinding surface plate shown in Fig. 3, Fig. 5 is a diagrammatical view showing a main configuration of the grinding 
apparatus according to another embodiment of the present invention. Fig. 6 is a diagram showing a modified example 
of the grinding apparatus shown in Fig. 5, Fig. 7 is a plan view showing a conventional grinding surface plate and a 
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major part of its related grinding apparatus, and Fig. 8 is a sectional view of the conventional grinding surface plate and 
grinding apparatus shown in Fig. 7. 

MODE FOR CARRYING OUT THE INVENTION 

5 

Now. the present invention will be described in detail in the form of embodiments. 

Fig. 1 is a diagram showing the structure of a grinding apparatus according to one embodiment of the present 
invention. In the figure, reference numeral 1 1 denotes a separation type grinding surface plate, and this separation type 
grinding surface plate 1 1 comprises a surface plate body 12 and a disk 13 for grinding. The surface plate body 12, as 
io shown in an enlarged form in Fig. 2. has a vacuum chamber 12a provided in it. and many suction ports 12b are formed 
from the vacuum chamber 12a to reach the top face. 

The disk 13 for grinding having an abrasive cloth 14 affixed to its surface is placed on the surface of the surface 
plate body 12 with the suction ports 12a formed and held on the surface plate body 12 by vacuum suction through the 
vacuum chamber 12a and the suction ports 12b. Namely, the disk 13 for grinding is held on the surface plate body 12 
rs by vacuum suction. The vacuum suction here means to suck to a pressure below the atmospheric pressure. 

A drive shaft 15 is fixed to the bottom face of the surface plate body 12. This drive shaft 15 can also be connected 
to the surface plate body 1 2 through the water cooled jacket in the same way as the conventional separation type grind- 
ing surface plate as shown in Fig. 7 and Fig. 8. The drive shaft 15 is connected to a motor 16 as a drive system through 
a drive belt 17, and the separation type grinding surface plate 1 1 is driven and rotated at a prescribed speed by such 
20 drive systems. 

A vacuum suction force to hold the disk 13 for grinding on the surface plate body 12 is set to allow the surface plate 
body 12 and the disk 13 for grinding to rotate together when the separation type grinding surface plate 1 1 is driven and 
rotated. And. retaining the integral rotation of the surface plate body 12 and the disk 13 for grinding, the disk 13 for 
grinding is held on the surface plate body 12 by the vacuum suction force smaller than a stress that a deformation of 

25 the disk 13 for grinding in its thickness direction exceeds an allowable range. In other words, the disk 13 for grinding can 
be held on the surface plate body 12 by the vacuum suction force which allows the displacement in the face direction 
of the disk 13 for grinding so that the deformation of the disk 13 for grinding in its thickness direction retains the allow- 
able range. By adjusting the vacuum suction force as described above, the disk 13 for grinding can be prevented from 
the thermal deformation exceeding the allowable range. Here, an allowable deformation of the disk 1 3 for grinding in its 

30 thickness direction varies depending on an accuracy required of an article being ground but be about 800 for a sil- * 
icon wafer and about 500 urn for a pattern-formed wafer for example. 

And, as shown in Fig. 3 and Fig. 4 for example, cutouts 13a are partly formed on the circumference of the disk 13 
for grinding and free rotation preventing projections 12c are formed at the top face of the surface plate body 12 to cor- 
respond to the cutouts 13a. enabling to assist the holding of the disk 13 for grinding by the vacuum suction. By using 

35 the free rotation preventing means of the disk 13 for grinding, the integral rotation of the surface plate body 12 and the 
disk 13 for grinding can be achieved by a small vacuum suction force. The cutouts 13a and the free rotation preventing 
projections 12c exert an effect when formed on at least one position. And. by making a hole at the center of the disk 13 
for grinding and inserting a fixing pin formed at the center of the surface plate body 12 into the hole to prevent the dis- 
placement from the rotation center, holding of the disk 13 for grinding can be supplemented. 

40 A vacuum pipe 1 8 runs through the above<lescribed drive shaft 1 5. and the vacuum pipe 1 8 is connected to a vac- 

uum suction apparatus 20, e.g., a vacuum pump, through a grinding disk detachment control system 19. And, to the 
grinding disk detachment control system 19. the vacuum suction apparatus 20 and an air pump 21 as a compressed 
gas supply system which supplies a compressed gas between the surface plate body 12 and the disk 13 for grinding to 
remove the disk 13 for grinding from the surface plate body 12 are connected. 

45 In the grinding operation, the grinding disk detachment control system 1 9 is connected to the vacuum suction appa- 

ratus 20, and the vacuum suction apparatus 20 is operated. The disk 13 for grinding is held on the surface plate body 
12 by being vacuum sucked through the vacuum pipe 18. the vacuum chamber 12a, and the suction ports 12b. And, to 
remove the disk 1 3 for grinding, the grinding disk detachment control system 19 is switched to the air pump 21 , and. the 
air pump 21 is operated. The compressed gas supplied from the air pump 21 is blown to the bottom face of the disk 13 

so for grinding through the vacuum pipe 18, the vacuum chamber 12a, and the suction ports 12b. so that the disk 13 for 
grinding is blown upward and can be removed easily. 

In the vacuum suction of the disk 13 for grinding, the number and diameter of the suction ports 12b on the surface 
plate body 12 can be appropriately determined to apply a uniform force to the entire disk 13 for grinding and to control 
the holding power itself. Thus, the integral rotation of the disk 13 for grinding and the surface plate body 12 is achieved. 

55 and its holding power against the horizontal direction can be decreased. The specific holding power has been described 
above. Therefore, even when a difference in thermal expansion is produced between the surface plate body 12 and the 
disk 13 for grinding due to a difference in temperature gradient or a differential thermal expansion between the surface 
plate body 12 and the disk 13 for grinding, the disk 13 for grinding can elongate relatively freely in the expansion direc- 
tion. Thus, by enhancing the freedom of the disk 13 for grinding to elongate in the expansion direction, the disk 13 for 
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grinding can be prevented from being deformed thermally, and the grinding accuracy can be retained. The above- 
described separation type grinding surface plate 1 1 is particularly effective for a large surface plate having a diameter 
exceeding 300 mm. 

On the abrasive cloth 14 affixed to the surface of the disk 13 for gnnding. an article 23 being ground, e.g.. a semi- 
5 conductor wafer, fixed to a top ring 22 is positioned. And, an abrasive liquid which is a mixed slurry containing abrasive 
particles and a polishing solution is supplied onto the abrasive cloth 14 from an abrasive liquid supplying apparatus 24 
through an abrasive liquid supplying pipe 25. The abrasive liquid supplying apparatus 24 is provided with. e.g.. an abra- 
sive liquid tank of which the temperature can be controlled. While supplying the abrasive liquid, the grinding surface 
plate 1 1 which has the disk 13 for grinding fixed to the surface plate body 12 by vacuum suction is rotated, and the arti- 
>o cle 23 being ground which is pushed against the abrasive cloth 14 by a prescribed pressure is rotated and moved on 
the grinding surface plate 1 1 while it is being rotated in a direction opposite from that of the grinding surface plate 11. 
Thus, the grinding operation of the article 23 being ground is performed. 

And. when a given number of articles 23 being ground has been ground and the abrasive cloth 14 has to be 
replaced, the grinding disk detachment control system 19 is switched to the air pump 21. and the air pump 21 is oper- 
as ated as described above to blow up and to remove the disk 13 for grinding. Then, another disk 13 for grinding to which 
another abrasive cloth 14 has been affixed in advance is mounted on the surface plate body 12 to continue the grinding 
operation. Thus, in the grinding apparatus according to this embodiment, the abrasive cloth 14 can be replaced in a 
short time, so that the operation rate of the grinding apparatus is not lowered by the replacing operation of the abrasive 
cloth 14. 

20 Furthermore, the disk 13 for grinding removed from the grinding apparatus is subjected to the replacement opera- 

tion of the abrasive cloth 14. and a figuring operation is performed by a separately provided apparatus or the like for 
figuring the abrasive cloth 14. Thus, by the replacing operation of the abrasive cloth 14 outside of the grinding appara- 
tus, a replacing accuracy of the abrasive cloth 14 and a grinding accuracy are easily retained, and at the same time, 
since the figuring can be made by the outside arrangement, productivity can be improved. 

25 The above-described first embodiment is an example of fixing the disk 13 for grinding to the surface plate body 12 
by vacuum suction, but the present invention can adopt magnetic forces other than the vacuum suction. Fig. 5 is a dia- 
gram showing a main configuration of the grinding apparatus which uses an electromagnetic force to hold the disk 13 
for grinding on the surface plate body 12. In Fig; 5. the drive system, the abrasive liquid supplying apparatus and the 
like have been omitted, but the configuration is the same as that of the grinding apparatus shown in Fig. 1 except for the 

30 mechanism for holding the disk 13 for grinding. 

In the grinding apparatus shown in Fig. 5, a plurality of electromagnets 25 are embedded as the magnet system in 
the surface plate body 12. These electromagnets 25 serve to electromagnetically attract the disk 13 for grinding to the 
surface plate body 12. Specifically, the disk 13 for grinding is held on the surface plate body 12 by the electromagnetic 
attraction forces of the electromagnets' 25. and they all configure a separation type grinding surface plate 26. But, to 

35 adopt such a configuration, the disk 13 for grinding to be used is made of a ferromagnetic material. And. permanent 
magnets may be used as the magnet system instead of the electromagnets 25. 

And, to use the disk 13 for grinding which is made of a non-magnetic material, as shown in Fig. 6 for example, a 
periphery fixing jig 29 which has a permanent magnet 28 fixed to a supporting ring 27. or a center fixing jig 31 which 
has a permanent magnet 28 fixed to a supporter 30 is used as the magnetic system, and the surface plate body 12 is 

40 made of a magnetic material. The periphery fixing jig 29 and the center fixing jig 31 may be used together. The disk 13 
for grinding is held on the surface plate body 12 by magnetic forces of the fixing jigs 29, 31 which are positioned on the 
disk 13 for grinding. And, to remove the disk 13 for grinding, the air pump 21 is used to blow it up in the same way as in 
the first embodiment, so that the disk 13 for grinding can be removed readily. As a holding mechanism for the disk 13 
for grinding shown in Fig. 5 and Fig. 6. the free rotation preventing means or the like for the disk 13 for grinding shown 

45 in Fig. 3 and Fig. 4 may be used at the same time. 

The attraction force (magnetic force) by the electromagnets 25 and the permanent magnets 28 as shown in Fig. 5 
and Fig. 6 is determined to be lower than a stress that the deformation of the disk 13 for grinding in its thickness direc- 
tion exceeds an allowable range within a range that the surface plate body 12 and the disk 13 for grinding can be held 
rotated together like the vacuum suction force in the first embodiment. In other words, the disk 13 for grinding is held on 

so the surface plate body 12 by the magnetic forces which allow the displacement in the face direction of the disk 13 for 
grinding so that the deformation of the disk 13 for grinding in its thickness direction retains the allowable range. The 
allowable deformation of the disk 13 for grinding in its thickness direction has been described above. 

The magnetic force which is used to hold the above-described disk 13 for grinding achieves the integral rotation of 
the disk 13 for grinding and the surface plate body 12. and can lower the holding force with respect to the horizontal 

55 direction by adjusting its force. Therefore, even when a difference in thermal expansion is.produced between the sur- 
face plate body 12 and the disk 13 for grinding due to a difference in temperature gradient or a differential thermal 
expansion between the surface plate body 12 and the disk 13 for grinding, the disk 13 for grinding can elongate rela- 
tively freely in the expansion direction. Thus, by enhancing the freedom of the disk 13 for grinding to elongate in the 
expansion direction, the disk 13 for grinding can be prevented from being deformed thermally. Therefore, the grinding 
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accuracy can be retained 

The disks 13 for grinding in the above -described first embodiment and the second embodiment are to provide a 
ground surface, and such disks 1 3 for grinding are required to have a strength capable of retaining a state that the abra- 
sive doth is free from wrinkles and stretched out. Besides, they are required to have a strength at a level enough not to 

5 be plastically deformed in the detaching operation to the grinding apparatus, the replacing operation of the abrasive 
cloth 14. the transporting operation or the like. On the other hand, they are required to be lightweight to a level so that 
a worker can lift with his or her arms stretched horizontally. To meet the above -described lightweight and strength, the 
material for configuring the disk 13 for grinding preferably have a specrfic yield strength of 10 Nm/g or more. When the 
specific yield strength is below 10 Nm/g. wrinkles, deformation or the like is easy to take place in the replacing operation 

io of the abrasive cloth 14 for example. 

The accuracy of a ground surface by the disk 13 for grinding is determined by its surface accuracy (plate thickness 
accuracy) and the surface accuracy of the top face of the surface plate body 12. When the disk 13 for grinding is held 
on the surface plate body 12 by the above -described vacuum suction or magnetic force, the ground surface accuracy 
can be attained in the form according to the surface accuracy on the top face of the surface plate body 12. so that the 

is disk 1 3 for grinding may be deformed within the elastic deformation. Therefore, lightweighting can be made by decreas- 
ing the plate thickness depending on the material forming the disk 13 for grinding. But. since a basic surface accuracy 
has to be determined in advance, it is preferable that the disk 13 for grinding has a plate thickness accuracy of 500 pm 
or below and a surface roughness of R max < 500 um. Here, the plate thickness accuracy of the disk 13 for grinding is 
determined to be a value measured by an ultrasonic pulse reflection method (JIS Z 2355) for example. The ultrasonic 

20 pulse reflection method is a method in that a sound velocity of the material is previously determined and a pulse prop- 
agation delay time in the material is converted into a thickness. For example, when a ferrous material has a plate thick- 
ness of 6 mm or below, a frequency to be used is 10 to 40 MHz. 

When for example a semiconductor wafer is polished, the ground surface has its temperature increased to about 
298 to 323K. causing a temperature gradient between the vicinity of the ground surface and the lower part of the surface 

25 plate. For further suppression of the thermal deformation due to the temperature gradient, the configuring material of 
the disk 13 for grinding is preferred to have a low thermal expansion coefficient. Besides, since a week acid or alkaline 
solution is generally used as the abrasive liquid, the configuring material of the disk 13 for grinding is preferably corro- 
sion resistant against acid and alkali. This is because, if the disk 13 for grinding is corroded, the article being ground is 
contaminated by a corrosion product. Furthermore, to control the temperature on the ground surface, the grinding sur- 

30 face plate 1 1 is forcedly cooled, and in such a case, the configuring material of the disk 13 for grinding is preferably 
excellent in thermal conductivity. 

The configuring material of the disk 13 for grinding is preferably selected considering the above-described funda- 
mental required properties, the required properties in accordance with the application, and the grinding conditions such 
as an abrasive liquid and a temperature: and various types of materials can be used. For example, for further suppres- 

35 sion of the thermal deformation due to a temperature gradient or the like, a low thermal expansion ferrous material con- 
taining at least one element selected from Ni and Co. a fiber reinforced composite material or the like is suitable as a 
configuring material of the disk 13 for grinding. Specrfic examples of the low thermal expansion ferrous material include 
an Invar alloy (Fe-36wt% Ni), a super Invar alloy (Fe-31wt% Ni-5wt% Co), and a kovar alloy (Fe-29wt% Ni-17wt% Co). 
The fiber reinforced composite material will be described afterward in detail. 

40 To enhance the corrosion resistance against the abrasive liquid with the above-described strength secured, a cor- 

rosion resistant ferrous material or the like containing at least one member selected from Ni and Cr is preferable, and 
specific examples are stainless steel, Ni steel. Cr steel and the like. Besides, when a conductor to be ground is not 
allowed to include heavy metal ions such as Fe. Ni, Cr, Co or the like, a light-weight non-ferrous metal such as Al, Mg 
or Ti, or an alloy thereof is preferable. When importance is placed in cooling with water, a copper-based or aluminum- 

45 based high thermal conductive metal or its alloy is preferable. When no metal ion is admissible, a ceramics material of 
alumina, silicon carbide, zirconia. magnesia, glass or rock, or a fiber reinforced composite material using such a mate- 
rial as matrix can be used. These materials are relatively low thermal expansive. 

Furthermore, some surface treatment may be applied effectively to the surface of the disk 13 for grinding made of 
the above-described metallic material. Specific examples of the surface treatment include film formation such as ceram- 

so ics coating or fluororesin coating, and diffusion treatment such as carburization. nitriding or thermal diffusion, thereby 
improving the surface. The above film is used, for example, as a corrosion-resistant film. The film forming method is not 
limited to a particular one, and can use various types such as a plating method, an ion plating method, a CVD method, 
and an application method. With the disk 13 for grinding which has a corrosion resistant film formed on the surface of 
the above-described metallic material, the base metallic material is provided with low thermal expansion characteris- 

55 tics, high toughness, lightweight and other characteristics in addition to the corrosion resistance, enabling to expand its 
application to extensive use conditions. 

When the mechanism of holding the disk 13 for grinding by the electromagnets 25 shown in Fig. 5. as the config- 
uring material of the disk 13 for grinding, a ferromagnetic metallic material such as Invar alloy, electromagnetic iron ptate 
(Fe-2 to 7wt% Si. Fe-Si-AI. etc.). carbon steel, or ferrite-based stainless steel is used. 
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Now. the fiber reinforced composite material, one of the configuring materials of the disk 13 for nrinrti™ >. h 
described in detail. The fiber reinforced composite material can provide Lous 2*^1 f ' 

ing a matrix material, and a lightweight, high strength and high rigid,,/™*^ cl J? ^T' 3 ' 61 * Se,SCt - 
amount and the like of reinforced fibers For example a malJria^whfeh^rfri ^ according to the type, 

resistance satisfied to retain a d.mensiona, accuracy ^^t^^iZT^ ^ ^ 

vield strennth of i«;n m~w„ ^ . snape accuracy, specrfically a material hav ng a specific 

yield strength of 150 Nm/g or more and a specific Young s modulus of 20 x 10 3 NnVg or more can be used 

dir nl 6 re '"l 0rc f d , ,iber in ,he above f| ber reinforced composite material includes carbon fiber glass fiber alumina firw 
PO,aSS ' Um ,,,anate Wh,Sker " ^ ^^-^ b0 - e — «*• ^plSrS^^S 
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Table 1 




Density 
(x10 3 kg/m 3 ) 

ni^motor 

Ld/ICtI ( lc ICI 

Oim) 

Tensile 
strength 
(GN/m 2 ) 

Elastic 
modulus 
(GN/m 2 ) 

Thermal 
expansion 
coefficient 
(x10' 6 /K) 

Glass fiber 

E glass 

2.55 

10 

3.43 

72 

4.9 


S glass 

2.50 

10 

4.46 

86 

4.9 

SiC long fiber 


2.5 

10 

2.45 

176 

3.1 

Carbon fiber 

PAN based 

1.75 

8 

2.7 

250 

0.1 (longitudi- 
nal direction) 


Pitch based 

1.6 

12 

0.7 

49 

0.1 (longitudi- 
nal direction) 

Alumina fiber y-type 

3.2 

9 

2.45 

245' 

8.8 

SiC whisker y-type 

3.2 

1 

20.6 

481 

4.9 

Potassium titanate whisker 

3.58 

0.3 

6.84 

206 

6.8 

Aluminum borate whisker 

3.0 

0.3 

8.0 

400 

4.2 


35 


40 


45 


50 
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w ZT , " vent,on - the ,ibers sh0wn in Table 1 can be used, but it is particularly desirable to use the carbon 
.bers wh,ch have a low thermal expansion coefficient and a small density. The shape of the reLorced fibers is n^Sr 

St y ^ " iS Pre,6rab,e that ,he ' 0ng fiberS ° r short ,iber * has a ^ge dime e oTa^ut 3 to 6 um 

and the whisker has an average diameter of about 0.5 to 2 M m. And. the combined 

denned according to the type of the reinforced fibers used or the materia, of matrix in order to attain ^ ^p! 

And. the matrix material of the fiber reinforced composite material includes for example plastic ceramics contain,™ 
carbon, and a light alloy such as an a.umi n um alloy. In particu.ar. rt is preferable to J^ S^^^SSd^- 
ceram.cs wh,ch can be formed to be of low thermal expansion. And. when the grinding ZSTjSTi^^ 
cooled. ,t « preferable to use an aluminum alloy or the like excelling in thermal conductivity as the matri ^ateTiaT SiSe 
the aluminum alloy has a high thermal conductivity, its temperature can be controlled easily. 

Specific examples of the fiber reinforced composite material using the above-described reinforced fibers and a 
matrix material include fiber reinforced plastic (particularly, carbon fiber reinforced plastic is effSTIfber reTnfo^ 
ceramics (parfcularl, carbon fiber reinforced ceramics is effective), a fiber reinforced -urr^^arS^C^- 
m«c2 nl ™? ■ ° arb0n ,iber rein,orced P |as «c is produced by placing on a metal mold a prepreg which has a ther- 
moMtbng resin impregnated to a long carbon fiber fabric, and hot forming by an autoclave or hoTpressing To use as a 

SSEZZ ( . 13 / or flrind 5? in ,he present invention - il is pre,erab,e - ,of to «^^'^!^ 

aTm^^ 

And. examples of the fiber reinforced ceramics use carbon, silicon nitride, silicon carbide, alumina or stabilized zir- 
conia as the matrix material. This fber reinforced ceramics is produced by molding aridtaWrJi^ 
powder and remforced fibers according to an ordinary production method Otherwise, it is aZ ^Z ^^p^a 
fn P ° , / ein,0rced ,ibers " "moating a ceramics slurry therein, and calcining, .n the fiber SoTced «ram i 
the carbon fiber reinforced carbon is particularly effective. And. when this fiber reiniorced ceramic S rSeTto foTS 
d,sc 13 for gnnding. it is preferable to apply Ni plating or fluororesin coating to its surface. tSS^fof 
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w 


expand w^n g ^^^.^i^^,^ » — *. ^.valen, thermal 

ma. expansion when grinding is des^edTfa.H ^arlnae of 1 ,« f T d ' ameter °' 600 mm ' 3 d " ,erence * 
deformation due to a difference in ^Z^^n^ Z Ti^n^ 7? »• ,he ' mal 

The above-described structure can be achieved by select a cLT T ! 9 ^ ,he SUrface p,a,e bod y 12 
for grinding and the surface plate body 12 t^VI^J^T 9 * ^ ** ,he diSk 13 

temperature when grinding). or by con^ol.ing the temp^aSe 0 S^^rrT^*"" ^ COnneCt '° n With ,he 
configuring material of the surface plate body 12 T^Z^ J^ f °' AS the Specriic 

described above wi,l be descnb^ ^ °' the «*odimen. and the second embodiment 


j s Example 1: 


30 


35 


40 


45 


50 


55 


* - -meter of 8 , ,m were arranged hori- 
(prepreg. thickness = 0.2 mm) of 700 x 700 mm * ' ,m P re 9 na,ed in <° them to prepare 60 sheets 

mounted on a disk-shaped metal mold havinn S J£ 2 Un,f0rm ' The overlaid was 

ting conditions of a t^^^^^^^' n ^- <"™d in an au.oc.ave under set- 

of carbon fiber reinforc. plastic ^ Z^S^*" » * 

(roo^Ta'tut tol^^r ^^f°M ?" T 3 e ^ S - -^ient 

Young's modu.us of 220 GN/m 2 . a sp^^yi^^ <JS?J.l V ' 8 ^ Str6n9,h ° f 14 GN/m2 ' a 

^ OnTe TT? d0th Y ° Un9 ' S ° f 1375 X 103 

( male ^2^^ ^ at^ ^ ^ ™ * a «° W «n-on cast 

«o 323K. and rts top surtace was n^r^^J^SL T h T T f,iCien, °' **** 8 5 * 1 ^ at 2 *> 
suction ports 12b with a diameter of 2 mm form^bv drHling^ ^ ^ ^ 8U * Ce ^ 3 t0ta ' °» 50 vac ^ 

-P^^^gt^^ £ ST^T «*» ^ „ prepared above, the 

in Fig. 1 . The CFRP disk 1 3 for grinding wasTxeo 7 loll Z ^ on grinding apparatus shown 

tion. At this time, the vacuum suction *** 12 by V3Cuum suc " 

0.9 atmospheric pressure described above, but the vacuum suction was specifically made at 

*** 11. - CFRP disk 13 for grinding can be 
weight. Therefore, the replacing ^^\T^^J^^ nk ^ "2? Ca " ied beC3USe » is 

removed from the grinding appaLus BesLs tortS^ 1 ^ be perfofmed with *»e disk 13 for grinding 
outside arrangement ouWe^l^^t^en^S^^ * "STf ^ 14 ^ be peribrn ^ - « " 
accuracy of the abrasive doth 1 4 can bTsS eaTZ f ^ I ^ ° f 3 dean r00m - ^ the a ««ing 

the grinding work environment such as a ^an^room h ° ™ h ° Ur * *" rep,acif19 rt » be decreased, an3 

operation of the abrasive cloth 14 and others canTe^c h ^ ^ **■ since « he facing 

ing apparatus can be improved 6 b/ <he ° UtSK,e arran 9^nt. the operation rate of thTgrind 

toacTaV^^^^ 

the CFRP disk 1 3 for grinding was hioh ^rioW B^ST= t!"^ 68 - me Sh3Pe a<XUraCy ^ not de 9 raded became 
face plate body 12 by an ? FRP d ' Sk 1 3 was W fixed to the sur- 

Plate body 12 to provide gZ 7^eZ I ^£TZ£l ^SS?? ^ 13 ,0,, ^ wed surface 

had almost the ****J£L£^^ C , FRP d,sk 13 for and the surface plate body 12 . 

remarkable polishing could be7ea.S deformation did not take place by the grinding heat. According]/. 
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40 


45 
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55 


thP 2!" ° X °° * 0 2 mm ,h ' Ck) W ° Ven ' r0m 1000 ' ilamen,s of PAN base<3 carb °" shor, fibers were overlaid in 
the same way as in Example 1 by us.ng colloidal silica as a binder to produce a preform hav.ng a shor. carbon fteir 

o^oTT ° 20 Z°- 3 d ' ame,er °' 600 mm ^ 3 heigh ' 01 8 mm US ' ng 3 m0,len me,al >o<*«l mach e te above 
3 me,a ' m °' d ' ADC12 a ' UmmUm a " 0y W3S ^ under coitions of a mol.en me a 
temperature of 1073K and a pressure of 80 MPa to produce a carbon hber reinforced aluminum alloy disk 13 Wind 
•ng having the same shape as the one in Example 1. * 9 0 

The above carbon fiber reinforced aluminum alloy disk 13 for grind.ng had a thermal expansion coeff.cient (room 

\T< h • 3 k P ! C,,,C y ' eld S,ren9,h °' 454 5 Nm/9 - and 3 Sped,,C Y0un 9-s moduius of 72.7 x i 0 3 Nm/g a ^d thi disk 
1 3 for grading had a weight of about 5 kg. y ' e ° SK 

On the other hand. SUS316 stainless steel was used to produce a surface plate body 1 2 having the same size as 
-3 ToZl^eZT " SUS316 SUf,aCe Pl3te b0dV 12 ^ 3 eWOn « « ^TkTsLI] 

^ T , h o above<lescribed carbon Ub <* reinforced aluminum alloy disk 13 for gr.ndmg and the SUS316 surface olate 
body 1 2 were used to configure the separation type grinding surface plate 11 in the same way as £ Ex^.?Su£S 

hP »r^° n Z Pe 9 9 SUrf3Ce P ' ate 1 1 • 3 900d 9rindin9 ° perat,0n with the ^ mal ^formation prevented could 
« fhp rpo3 S , ame a l' n EX3mp,e 1 • And - ,hS remOVal and °P«*>ns of the disk 1 3 for grinding and 

2 OP6 h r ,he Cl ° ,h 1 4 ^ be Perf0rmed eaSi,y ' and the » indi "8 environment such as 

a dean room could be prevented from being polluted. 

Example 3: 

?5 Using carbon fiber reinforced carbon containing carbon fibers with a volume ratra of 40% a disk 1 3 for grindino hav- 

ing the same size as the one in Example 1 was produced, and Ni coating having a thickness of about 30 urn was applied 
onto its surface by a vacuum deposition method. With this Ni coating, penetration of the abrasive liquid and occurrence 
somewhatVorus^ 6 *** Ca *° n C3n be P r6vented «en when the carbon fber reinforced carbon is 

10 , y h t^ Ve < Ca 'J 0n ,ib 6 er rein,orced carbon disk 1 ,3 grinding had a thermal expansion coefficient (room tempera- 
ture to 373K) of 0.5 x 10-«/K. a density of 1 78 x 10 3 kg/ m 3. a yield strength of 2.0 GN/m 2 , a Young's modulus^lSO 
GN/m . a specific yield strength of 1.1 x 10 3 Nm/g. and a specific Young's modulus of 85 x 10 3 Nm/g- and the disk for 
grading had a weight of about 5 kg. 

On the other hand, low expansion cast steel having a thermal expansion coefficient of about 0 5 x 10 S /K at about 
5 room temperature was used to produce a surface plate body 12 having the same size as the one in Example 1 

. ♦ ^ ab ?o e ■ described carbon ,iber ^inforced carbon disk 13 for grinding and the low expansion cast steel surface 
plate body 12 were used to configure the separation type grinding surface plate 1 1 in the same way as in Example 1 
By using this separation type grinding surface plate 1 1. a good grinding operation with the thermal deformation pre- 
vented could be achieved in the same way as in Example 1 . And. the removal and carrying operations of the disk 13 for 
grinding and the replacing operation of the abrasive cloth 14 could be performed easily, and the grinding work environ- 
ment such as a clean room could be prevented from being polluted. 

Example 4: 

First. PAN based carbon short fibers (a diameter of about 7 „m. a length of about 50 to 100 M m) and SUN. powder 
(average particle diameter of about 8 M m) were mixed at a volume ratio of 1 :2. Then, a sintering auxiliary and water 
were added thereto to make it slurry and mixed in an alumina ball mill for 48 hours. The slurry was flowed into a plaster 
mold to make a green compact. Then, the green compact was calcined in nitrogen gas at 1923K. and machined to pro- 
duce a disk 13 for grinding having a diameter of 600 mm and a height of 8 mm. 
. T ^ e ™ e <ibe B r rein,orced c era mi cs disk 1 3 for grinding had a thermal expansion coefficient (room temper- 

?^ 3 0 * 10 3 denSity ° f 2 2 V° kg/m3 " a bendin 9 y ie,d a""** ° f 5 GN/m 2 . a Young's modulus of 
200 GN/m . a specific yield strength of 2.3 x 10 3 Nm/g. and a specific Young's modulus of 91 x 10 3 Nm/g- and the disk 
for grading had a weight of 5.2 kg. 

On the other hand, low expansion cast iron having a thermal expansion coefficient of about 2 0 to 2 5 x W 6 /K at 
about room temperature was used to produce a surface plate body 12 having the same size as the one in Example 1 

The above-descnbed carbon fiber reinforced ceramics disk 1 3 for grinding and the low expansion cast steel surface 
plate body 12 were used to configure the separation type grinding surface plate 1 1 in the same way as in Example 1 
By using this separation type grinding surface plate 1 1. a good grinding operation with the thermal deformation pre- 
vented could be achieved in the same way as in Example 1 . And. the removal and carrying operations of the disk 1 3 for 
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grinding and the replacing operation of the abrasive doth 14 could be performed easily, and the gr,nd,ng work environ- 
ment such as a clean room could be prevented from bemg polluted. 

Examples 5 to 10: 

A k!- Tcf COnfigurin 9 trials of the disks 13 for grinding, stainless steel SUS 316L (Example 5) Invar alloy Fe-36 
vvt/o Ni (Example 6). titanium alloy Ti-6 wt% AI-4 wt% V (Example 7). aluminum alloy 2014AI (Example 8) alumina 
(Example 9). and copper (Example 10) were prepared, and the d.sks 13 for grinding having the same shape as in 
Example 1 were produced respectively. The respective disks 13 for grinding had a thickness accuracy of 500 „m or 
below, and a surface roughness (R ma ,) of 50 jim or below. 

Example 5 is effective when an abrasive liquid which is for example strong acid with a pH of about 2 to 3 (e g nitric 
acd based abrasive liquid) is used, for example, when an aluminum based material or the like is insufficient in corrosion 
resistance. And. stainless steel SUS 3161 was also used as the material for the surface plate body 12 Even when 
grinding heat becomes high to 303 to 353K. corrosion does net-progress because a passive state film is formed on the 
surface of the disk 13 for grinding. Using the above stainless steel disk 13 for grinding and the stainless steel surface 
piate body 12. the separat.on type grinding surface plate 1 1 was configured in the same way as in Example 1 

Example 6 ,s effective when the thermal deformation is required to be reduced further in the same way as in Exam- 
rl J : V f 1 C ° nfi9 T 9 ma,erial of ,he surface P' a,e body 12. a low expansion cast iron having a thermal expansion 
coefficient of 1 . 1 x 10 6 /K almost the same as the Invar alloy in a temperature range of room temperature to 373K was 
used. Main ingredients of this low expansion cast iron are C 1 .1%-Si 0.2%-Mn 0.2%-Ni 30%-Co 5%-Mg 0 03% (wt%) 
These materials are iron alloys containing 25 wt% or more of Ni and has a sufficient corrosion resistance even when 
the abrasive liquid is alkaline or acid such as hydrochloric acid based or nitric acid based. Using the Invar disk 13 for 
gr.nd.ng and the low expansion cast iron surface plate body 12. the separation type grinding surface plate 1 1 was con- 
figured in the same way as in Example 1 . 

Example 7 is effective for corrosion resistance and lightweight. Example 8 is effective to provide lightweight and 
high strength. Example 9 is effective for corrosion resistance, lightweight, and low thermal expansion to some extent 
besides. Example 10 .s effective to provide good thermal conductivity. As to the above cases, the disk 13 for grinding 
and respective surface plate bodies 12 of which the materials are shown in Table 2 were used to configure the separa- 
tion type grinding surface plates 1 1 in the same way as in Example 1 . 

The above-described each separation type grinding surface plate 1 1 was mounted on the grinding apparatus 
shown in F.g. 1 .n the same way as in Example 1 to operate the grinding of a semiconductor wafer, and every disk 13 
for grinding could prevent the thermal deformation and achieve a good grinding operation. 

Example 11: 

In the same way as in Example 6. a chromium oxide dense film having a thickness of about 1 to 2 urn was formed 
on respective surfaces of the disk 13 for grinding made of the Invar alloy and the surface plate body 1 2 made of the low 
expansion cast iron. The chromium oxide (Cr 2 0 3 ) film was formed by immersing the above respective parts in an aque- 
ous solution containing 60% of Cr0 3 and calcining at a temperature of 773 to 873K. To provide a thickness of 1 to 2 urn 
the above immersing and calcining procedures may be repeated several times. 

Using the above Cr 2 0 3 film-formed disk 1 3 for grinding and surface plate body 12. the separation type grinding sur- 
face plate 1 1 was configured in the same way as in Example 1. This separation type grinding surface plate 1 1 was 
mounted on the grinding apparatus shown in Fig. i in the same way as in Example 1 to operate the grinding of a sem- 
iconductor wafer, and every disk 13 for grinding could prevent the thermal deformation and achieve a good grinding 
operation. And. sufficient corrosion resistance could be secured against a quite corrosive abrasive liquid such as a nitric 
acid based abrasive liquid at 333 to 343K. 

Table 2 shows various characteristics of the configuring materials for respective disks for grinding according to 
txamples 1 to 11. 
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Using Invar alloy (Fe-36wt% Ni). the electromagnetic attraction disk 13 for grinding and the surface plate body 12 
with the electromagnets 25 embedded shown in Fig. 5 were produced The disk 13 for grinding was determined to have 
f a thickness accuracy of 500 urn or below and a surface roughness (Rmax) 50 nm or below. 

The above Invar disk 13 for grinding and the Invar surface plate body 12 were used to produce the separation type 
grinding surface plate 26 based on the electromagnetic force as shown in Fig. 5 This separation type grinding surface 
plate 26 was mounted on the grinding apparatus shown in Fig 5 to perform the grinding operation of a semiconductor 
wafer in the same way as in Example 1 . and the good grinding operation could be performed without thermally deform- 
\" ing the Invar disk 13 for grinding. 

By the above-described separation type grinding surface plate 26. the Invar disk 13 for grinding could be fixed or 
released easily as desired by opening or closing of a DC power source to the electromagnets 25 or rotating magnetic 
poles. And, since a stress by the thermal expansion or grinding can be released by determining an attraction force to 
an appropriate magnetic force of about 0.5 MPa. the Invar disk 1 3 for grinding could be prevented from being deformed. 

? 5 

Example 13: 

Nonmagnetic austenite based stainless steel SUS 316 was used to produce the disk 13 for grinding, and ferromag- 
netic cast iron was used to produce the surface plate body 12 as shown in Fig. 6. And, the periphery fixing jig 29 was 
2C produced by attaching the SmCo based magnet 28 to the supporting ring 27. They were used to configure the separa- 
tion type grinding surface plate 26 based on the electromagnetic force as shown in Fig. 6. Specifically, the stainless 
steel disk 13 for grinding was mounted on the cast iron surface plate body 12, the periphery fixing jig 29 was further 
positioned on it. and the stainless steel disk 1 3 for grinding was fixed by the magnetic force of the periphery fixing jig 29. 
This separation type grinding surface plate 26 was mounted on the grinding apparatus shown in Fig. 6 to perform 
25 the grinding operation of a semiconductor wafer in the same way as in Example 1 . and the good grinding operation 
could be performed without thermally deforming the stainless steel disk 13 for grinding. 

Comparative Example 1 : 

30 Stainless steel SUS 316L was used to produce a disk for grinding and a surface plate body having the same size 

with those in Example 1 . This disk for grinding and the surface plate body were fixed by tightening bolts at eight posi- 
tions on the outer circumference of the disk for grinding. This grinding surface plate was mounted on the grinding appa- 
ratus in the same way as in Example 1 to perform the grinding operation of a semiconductor wafer, and the grinding 
temperature increased to 313K. At this time, the surface of the disk for grinding had a temperature of 313K, but the sur- 

35 face place body had a temperature of 303K. indicating the production of a temperature gradient between the disk for 
grinding and the surface plate body. Therefore, it was observed that the periphery of the center of the disk for grinding 
was deformed to protrude because the disk for grinding had a higher thermal expansion than the surface plate body. As 
a result, the flatness of the semiconductor wafer was greatly degraded. 

It is apparent from Comparative Example 1 that when the disk for grinding and the surface plate body were partly 

40 fixed mechanically by means of bolts, thermal expansion is restricted, the residual distortion is released and a rotating 
stress due to friction at grinding is concentrated on the fixed parts, so that the disk for grinding is deformed, degrading 
the grinding accuracy. On the other hand, in the holding mechanism by the vacuum suction or magnetic force according 
to the present invention, such stresses are not restricted, so that the disk for grinding is kept in a state pushed against 
the surface plate body. In other words, a good surface accuracy is retained, and a remarkable grinding accuracy can be 

45 obtained. 

INDUSTRIAL APPLICABILITY 

As described above, the separation type grinding surface plate of the present invention has a structure that the disk 
so for grinding serving as the grinding surface which is subject to the management work can be readily detached and car- 
ried, and held on the surface plate body by vacuum suction or magnetic force which can prevent the thermal deforma- 
tion. Therefore, while keeping a good grinding accuracy, an accuracy can be secured and a labor can be saved in the 
surface plate cleaning and the replacement of the abrasive doth. And. the grinding apparatus according to the present 
invention using the above separation type grinding surface plate can improve both the grinding accuracy and the appa- 
55 ratus operation rate. Therefore, the grinding apparatus according to the present invention is useful for the accurate 
grinding of semiconductor wafers, prisms and the like. 
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A separation type grinding or polishing (hereinafter "grinding") surface plate comprising: 
a surface plate body which is connected to a drive for a grinding apparatus, and 

a disk for grinding which is rotatable together with said surface plate body, detachably held on said surface 
plate body by vacuum suction or magnetic forces and contacted to an article being ground directly or throuoh 
an abrasive cloth. 


w 


sur- 


15 


20 


2. The separation type grinding surface plate according to Claim 1. wherein said disk for grinding is held on said ^ 
face plate body by the vacuum suction force or magnetic force which is smaller than a stress that a deformation^ 
the disk for grinding in its thickness direction exceeds an allowable range. 

3. The separation type grinding surface plate according to Claim 1. wherein said disk for grinding is held on said sur- 
face plate body by the vacuum suction force or magnetic force which allows displacement in the face direction of 

- said d.sk for grinding so that the deformation of said disk for grinding in its thickness direction retains the allowable 
range. 

4. The separation type grinding surface plate according to Claim 1 . wherein said surface plate body is provided with 
suction ports for the vacuum suction of said disk for grinding. 

5. The separation type grinding surface plate according to Claim 4. wherein said suction ports are substantially uni- 
formly formed in multiple numbers in said surface plate body. 

25 6. The separation type grinding surface plate according to Claim 1 , wherein a magnet system is provided to hold said 
disk for grinding on said surface plate body by magnetic forces. 

7. The separation type grinding surface plate according to Claim 6. wherein said magnetic system is provided within 
said surface plate body and has a plurality of electromagnets or permanent magnets to magnetically attract said 

30 disk for grinding to said surface plate body. 

8. The separation type grinding surface plate according to Claim 6, wherein said magnet system has a permanent 
magnet positioned in a state fixed to a support on the top of said disk for grinding. 

35 9. The separation type grinding surface plate according to Claim 1. wherein said disk for'grinding is made of a low 
expansion iron based material containing at least one member selected from Ni and Co. 

1 0. The separation type grinding surface plate according to Claim 1 . wherein said disk for grinding is made of a corro- 
sion resistant iron based material containing at least one member selected from Ni and Cr 

40 

1 1. The separation type grinding surface plate according to Claim 1, wherein said disk for grinding is made of a light- 
weight non-ferrous metallic material. 

12. The separation type grinding surface plate according to Claim 1 , wherein said disk for grinding is made of a copper 
45 based or aluminum based high thermal conductive metallic material. 

13. The separation type grinding surface plate according to Claim 1*. wherein said disk for grinding is made of a fiber 
reinforced composite material. 


so 


14. The separation type grinding surface plate according to Claim 1. wherein said disk for grinding and said surface 
plate body are configured to have the equivalent thermal expansion when grinding. 


15. A grinding apparatus comprising: 

55 a separation type grinding surface plate which has a surface plate body with suction ports and a disk for grind- 

ing which is rotatable together with said surface plate body and detachably held on said surface plate body by 
vacuum suction, 

a vacuum system which holds said disk for grinding on said surface plate body by vacuum suction of said disk 
for grinding through said suction ports. 
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a drive system which rotates and drives said separation type grinding surface plate via a drive shaft connected 
to said surface plate body, and 
an abrasive liquid supplying means which supplies an abrasive liquid onto said disk for grinding. 

16. The grinding apparatus according to Claim 15. wherein said vacuum system vacuum sucks said disk for grinding 
by a vacuum suction force smaller than a stress that a deformation of said disk for grinding in its thickness direction 
exceeds an allowable range. 

1 7. The grinding apparatus according to Claim 15 further comprising a compressed gas supply system which supplies 
a compressed gas between said surface plate body and said disk for grinding to remove-said disk for grinding from 
said surface plate body. 

18. A grinding apparatus comprising: 

a separation type grinding surface plate which has a surface plate body, a disk for grinding which is rotatable 
together with said surface plate body and detachably held on said surface plate body, and a magnetic system 
which holds said disk for grinding on said surface plate body by magnetic forces; 

a drive system which rotates and drives said separation type grinding surface plate via a drive shaft connected 
to said surface plate body; and 

an abrasive liquid supplying means which supplies an abrasive liquid onto said disk for grinding. 

19. The grinding apparatus according to Claim 18. wherein said magnetic system has a magnetic force smaller than a 
stress that a deformation of said disk for grinding in its thickness direction exceeds an allowable range. 

20. The grinding apparatus according to Claim 18 further comprising a compressed gas supply system which supplies 
a compressed gas between said surface plate body and said disk for grinding to remove said disk for grinding from 
said surface plate body. 
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